Short chain fatty acids (SCFAs), produced in the gut by bacterial fermentation of carbohydrates, change intestinal motility by mechanisms as yet unknown. This study examined the mechanism(s) of action of SCFAs on contractility using isolated rat terminal ileum segments and isolated ileal smooth muscle celis. Strip 
Intraceliular calcium concentration ([Ca2+1i) was measured in single cells loaded with indo-1 penta-acetoxymethyl ester (indo-1 AM). SCFAs (10-9 to 10-2 molIl) induced concentration dependent contractions. The effect was not different among the individual SCFAs. Exogenous acids (namely tartaric and citric acids) caused similar responses as SCFAs, whereas sodium acetate had no effect. The contraction was not blocked by tetrodotoxin, atropine or hexamethonium, showing that it was not mediated through a cholinergic pathway. Moreover 
Experimental design
In the first series of experiments, individual SCFAs: acetic acid, propionic acid, butyric acid, and a mixture of the three SCFAs (acetic 60%, propionic 25%, butyric 15%) that represents the ratio of individual SCFAs found in the rat large intestine20 were applied to the bath in non-cumulative increasing concentrations (10-9 to 10-2 moml). Their effects were compared with a sodium salt, sodium acetate solution, applied to the bath in non-cumulative increasing concentrations (10 -7 to 10 -2 molI).
In the second series of experiments, the effect of SCFAs was compared with two exogenous organic (namely tartaric acid and citric acid) and inorganic (namely hydrochloric acid) acids applied in non-cumulative increasing concentrations (10-9 to 10-2 mol/l).
Finally, we investigated the effect of agents either affecting neural transmission or blocking endogenous receptors involved in the physiological control of gastrointestinal motility on the motor action of SCFAs. The drugs used were procaine hydrochloride (4-10-4 mol/l), tetrodotoxin (TTX, 10-6 molll), atropine sulphate (10-6 mol/l), hexamethonium bromide (10-4 mol/l), naloxone hydrochloride (10-5 mol/), and [D-Argl, D-Trp7,9, Leull]-substance P (spantide, 10-5 mol/l). In addition, blockade of cyclooxygenase by indomethacin (10-6 mol/l) was tested to rule out any interference of endogenous postraglandins. We also evaluated the involvement of extracellular calcium in the SCFA induced response by testing the effect of verapamil hydrochloride (10-6 molll). These drugs were added three minutes (atropine, hexamethonium, verapamil), five minutes (naloxone, spantide, procaine, TTX), or 20 minutes (indomethacin) before application of acetic acid (10-3 mol/l). The concentration of these drugs was based on their ability to antagonise more than 80% of the response produced by their respective agonist in concentration of 10-6 mol/l.
All the tested substances were applied in volume not exceeding 1% of the bath volume, pH of the bath solution being measured after each application. Rmol/l). The maximal amplitude of the contraction was registered after application of SCFAs at the concentration of 10 mmol/, and represented about 40%/o of the maximal response elicited by Ach (10-3 moml (Fig 2) ). There was no significant difference among the four different SCFA solutions (Table) . Both organic (weak) and inorganic (strong) acids induced concentration dependent contractions similar to those produced by SCFAs (Table) , whereas sodium acetate had no effect (Fig 1) 10-2 mol/l). Increasing concentrations of SCFAs, added to the bath, provoked a stepwise decrease of pH of the bathing solution, which dropped by about 1.5 unit after reaching the concentration of 10-2 mol/l (Fig 3) . In muscle strips whose mucosa had been removed, application of SCFAs also evoked a contraction that was virtually identical to the response elicited in the whole ileum preparation (Fig 4) .
MEASUREMENTS OF INTRACELLULAR

EFFECTS OF DRUGS ON SCFA INDUCED CONTRACTION
The SCFA induced contraction was not inhibited by hexamethonium (blocker of nicotinic receptors), spantide (substance P antagonist), naloxone (opiate receptor blocker), and indomethacin (cyclooxygenase inhibitor). Muscarinic blockade with atropine reduced the response, though not significantly (p=0-291 (Fig 5) ). Moreover, neither procaine, a local anaesthetic, nor TTX, which blocks nervous transmission, affected the contraction pattern. On the contrary, a calcium channel antagonist, verapamil, was able to completely abolish the SCFA induced contraction (Fig 5) .
EFFECTS OF SCFAS ON INTRACELLULAR CALCIUM
Bath application of acetic acid (10- 
Ind
Ver good agreement with the inhibitory effects seen applied to rat isolated ileum in the conscious rat. Taken together, these e (Atr, 10-6 mol/l), findings suggest that regional differences in the Spa, 10 
